span. Although self-gravity is the collective action of all the particles in the arc, each individual particle will see the self-potential with a central maximum as an external potential generated by other particles.
Introduction

12
From the very first observations of the Neptune Adams ring arcs [Hubbard et 
34
According to the prevailing theories, based on the restricted three-body framework
35
(Neptune-Galatea-arcs) with a conservative disturbing potential, these arcs are radially and -4 -longitudinally confined by the corotation resonance potential of the inner moon Galatea.
37
In order to account for these arcs, the 84/86 corotation resonance due to the inclination 
where r x = (r x , θ x ) and r x = (r, θ) are the position vectors of Galatea x and Fraternite mass 67 distribution, a x and a are the respective semi-major axes, φ x is the argument of perihelion 
To complement this model, we consider the self-gravity of Fraternite, which has a 72 distributed mass, on the CER potential to account for its longitudinal 10 0 arc span. We 73 first consider a qualitative spherical self-gravity physical model to grasp the 10 0 arc span.
74
We begin with the Gauss law of the gravitational field
Under a qualitative physical model of arc span, we take a spherical uniform mass distribution across the boundary, we get
This potential shows a normal 1/r * decaying form for r 0 < r * , but a r 2 * form for r * < r 0 .
80
Writing in terms of a x and m x , we have 81
0 < r * < r 0 , δθ < δθ 0 , superimposed potential has a maximum at the center and a minimum around δθ = 5 0 .
88
Although self-gravity is resulted from all the particles of the arc, each individual particle 89 will see the self-potential as an external potential. The particles will girate in stable orbit 90 about the central maximum of the superpositioned CER potential and self-potential.
We now present an elongated ellipsoid model of self-gravity. For an ellipsoidal mass 93 distribution with uniform density ρ 0 over a volume
where a 1 > a 2 > a 3 , the potential in space for the gravitational field g( r) had been addressed 95 to in honorable treatises such as Kellogg [1953] and Landau and Lifshitz [1975] . Here, we 96 follow the celebrated original work of Kellogg [1953] especially on Section 6 of Chapter 7.
97
The potential in space of this homogeneous ellipsoid is given by
where λ parameterizes a family of ellipsoids. Consider a prolate ellipsoid with a 1 > a 2 = a 3 .
99
This ellipsoid has a circular cross section on the yz plane and an axis of symmetry in x.
100
The yz plane of x = 0 is the equatorial plane. In this prolate case, the self-potential inside 101 and outside the ellipsoid is given respectively by [Exercise 6, p.196 of Kellogg]
where f is the distance between the two foci with (f /2) 2 = a 
for the self-potential inside and outside the ellipsoid respectively. Taking again Fraternite could be under a dynamical process as well.
In order to explain the 10 0 arc span of Fraternite, we draw attention to the fact that
122
Fraternite, as an arc, has a significant mass. This mass is a distributed mass, instead of a 123 point-like mass, such that its self-gravity should be taken into considerations to account for 124 its angular span. We have used two models to evaluate the self-potential in the longitudinal 
